Involvement of a phosphoprotein on the zymogen granule membrane in the control of regulated exocytosis in the exocrine pancreas.
The pancreatic acinar cell is one of a number of cell types in which phosphoproteins are believed to be involved in the control of regulated exocytosis. We have examined the effects of three agents that affect secretion in the acinar cell on the phosphorylation states of proteins on the zymogen granule membrane. We show that Ca2+ and GTP gamma S, which stimulate secretion, also stimulate the phosphorylation of a protein of M(r) 45,000 (p45) on isolated zymogen granules. On the other hand, the protein kinase inhibitor genistein inhibits both secretion and phosphorylation of p45. For all three agents, p45 phosphorylation is affected over concentration ranges identical to those that affect secretion. The stimulatory effect of GTP gamma S and the inhibitory effect of genistein are also seen when the phosphorylation state of p45 on granules within permeabilized cells is examined. Ca2+, however, over the same concentration range, now causes dephosphorylation of p45. Furthermore, the time-course of this effect is similar to that of Ca(2+)-triggered secretion. Phosphorylation of p45 is exclusively on serine, with no detectable phosphorylation on either threonine or tyrosine. We propose that exocytosis in pancreatic acini is controlled at least in part through the phosphorylation/dephosphorylation of p45, with dephosphorylation acting as a trigger for exocytosis.